Development of gene transfer technology for black tiger shrimp, Penaeus monodon.
An effective foreign gene transfer method for shrimp would have several potential uses in the shrimp culture industry, such as in preventing infectious diseases. We evaluated two gene transfer methods and used black tiger shrimp, Penaeus monodon, as a model target species. For a promoter, we used the 1,592-bp promoter region of the EF-1alpha gene, a house-keeping gene, of kuruma shrimp Marsupenaeus japonicus. The promoter region was linked to either the gene for green fluorescence protein (GFP) or the gene for chloramphenicol acetyl transferase (CAT). The fusion genes were designated pJEF-GFP and pJEF-CAT, respectively. The pJEF-GFP gene was introduced into fertilized eggs of black tiger shrimp by microinjection and particle gun bombardment. The survival rate of the microinjected eggs was 17.6%, and 1.0% of the treated embryos were found to be GFP-positive. However, the GFP-positive embryos were damaged and embryogenesis did not progress. The survival rate of the particle-bombarded eggs was 60.6%, and 0.42% of the treated embryos were found to be GFP-positive. Ubiquitous GFP expression was observed from 8 hr post-fertilization and these embryos developed and hatched normally. The pJEF-CAT gene was introduced into fertilized eggs of black tiger shrimp using the optimized conditions of the particle gun bombardment. CAT activity was observed from 1 to 7 days post-fertilization, with the highest activities being observed at 5 and 7 days post-hatching.